ABSTRACT purpose. To review records of 761 patients who underwent surgery for proximal femoral fractures to determine whether surgeon's experience and volume was associated with 6-month mortality and reoperation rates. Methods. Records of 761 patients who underwent surgery for proximal femoral fractures were reviewed. Patients operated on by a consultant or trainees with supervision of a scrubbed consultant were classified as the consultant group (n=214). Patients operated on by trainees alone (n=516) or trainees with supervision of an unscrubbed consultant (n=31) were classified as the trainee group (n=547). A total of 21 trainees were identified. They had different levels of experience, which was quantified according to the total number of operations performed for proximal femoral fractures from the start of their training to the start of the study. results. Patients in the trainee group were older (80±12 vs. 77±14 years, p<0.001), and the fractures were more complex in the consultant group. The
6-month mortality rate was 24.2% (n=184). The odds of dying within 6 months after operation was 80% higher in patients operated on by trainees without supervision of a scrubbed consultant (odds ratio, 1.8; 95% confidence interval, 1.1-2.7). Variables associated with the 6-month mortality rate were age (p<0.001), American Society of Anesthesiologists grade (p<0.001), pre-injury activity level (p<0.001), and the surgeon's grade (p<0.05). The 6-month reoperation rate was 3.8% (n=29) and did not differ significantly in the 2 groups. The experience level of the trainees was not associated with the 6-month reoperation rate. conclusion. The odds of dying within 6 months after a surgery for proximal femoral fractures was 80% higher in patients operated on by trainees without supervision of a scrubbed consultant.
in the United Kingdom. 1 The 6-month mortality in such patients is high, ranging from 10 to 44%, 2,3 and its predictors have been studied. 4, 5 Surgeon's volume has been shown to affect mortality and morbidity in cardiovascular and cancer operations, [6] [7] [8] and is strongly associated with outcomes in primary and revision hip arthroplasties. 9 Similarly, higher hospital volumes are associated with lower mortality and complication rates in orthopaedic surgery. 10, 11 Reoperation rates in patients with proximal femoral fractures range from 5 to 20%. 12 Patients with technically demanding fractures operated on by unsupervised orthopaedic trainees (with <3 years of experience) had higher reoperation rates within 6 months than those operated on by more experienced surgeons. 12 In the current training system, the experience of trainees varies depending on the hospital volume and training stage. We reviewed records of 761 patients who underwent surgery for proximal femoral fractures to determine whether surgeon's experience and volume was associated with the 6-month mortality and reoperation rates.
Materials and Methods
Of 922 patients admitted to our institution between April 2005 and October 2007 owing to hip fractures, proximal femoral fractures, or femoral neck fractures, 761 were identified and their case notes and radiographs were reviewed. Patients with periprosthetic fractures or fractures related to neoplasms were excluded, as were those treated non-surgically.
Intracapsular fractures were classified according to the Garden classification. 13 Extracapsular fractures were classified as stable or unstable according to the Evans classification.
14 Subtrochanteric fractures were classified according to the Seinsheimer classification. 15 Patient age, gender, American Society of Anesthesiologists (ASA) grade, pre-fracture residence status, mobility and activity level, surgeon's identity, the presence of a consultant, and days from admission to operation were retrieved.
Patients operated on by a consultant or trainees with supervision of a scrubbed consultant were classified as the consultant group (n=214). Patients operated on by trainees alone (n=516) or trainees with supervision of an unscrubbed consultant (n=31) were classified as the trainee group (n=547). A total of 21 trainees were identified. They had different levels of experience, which was quantified (from logbooks) according to the total number of operations performed for proximal femoral fractures from the start of their training (as senior house officers) to the start of the study (Table 1 ). The 3 most common fixation methods used were hemiarthroplasty (n=319), dynamic or cannulated hip screw fixation (n=287), and intramedullary hip screw fixation (n=73) [ Table 2 ].
The 2 groups were compared using the unpaired Student's t test (for continuous variables) and the Chi squared test (for categorical variables). The logistic regression model was used to determine any association between each variable and 6-month mortality and reoperation rates. The Mann-Whitney U test was used to compare experience levels among trainees whose patients did or did not die or undergo reoperation within 6 months. A p value of <0.05 was considered statistically significant. 1  325  2  75  3  28  4  80  5  1  6  1  7  48  8  0  9  160  10  75  11  10  12  78  13  55  14  155  15  280  16  98  17  45  18  10  19  170  20  48  21 10 
results
All variables (gender, pre-injury mobility, activity level and residential status, ASA grade, and days to operation) in the 2 groups did not differ significantly, except that patients in the trainee group were older (80±12 vs. 77±14 years, p<0.001, Table 3 ) and that more Garden types III and IV fractures and subtrochanteric fractures were in the consultant group, whereas more stable extracapsular fractures were in the trainee group (Table 3) .
The 6-month mortality rate was 24.2% (n=184). The odds of dying within 6 months after operation was 80% higher in patients operated on by trainees without supervision of a scrubbed consultant (odds ratio, 1.8; 95% confidence interval, 1.1-2.7). Variables associated with the 6-month mortality rate were age (p<0.001), ASA grade (p<0.001), pre-injury activity level (p<0.001), and the surgeon's grade (p<0.05). Preinjury residential status and mobility, gender, fracture type, and delay to operation did not contribute significantly to the 6-month mortality rate.
The 6-month reoperation rate was 3.8% (n=29) and did not differ significantly in the 2 groups. The 2 most common indications for reoperation at 6 months were dislocation (n=10) and cut-out (n=9) [ Table 4 ]. The experience level of the trainees was not associated with the 6-month reoperation rate.
discussion
In the current study, the increased 6-month mortality rate in the trainee group could be attributed to differences in the duration of surgery, intra-operative Table 4 Indications for reoperation at 6 months blood loss, experience of the scrubbed staff, and grade of the anaesthetist. Nonetheless, accurate measurement of these factors was not feasible owing to its retrospective nature.
The 6-month reoperation rates in other studies range from 5 to 20%, 12 which were higher than that in the current study (3.8%). The reoperation rates between junior unsupervised registrars and experienced surgeons were similar for technically undemanding fractures (Garden types I and II femoral neck fractures, basocervical fractures, and Evans types 1 to 4 trochanteric fractures). 12 For technically demanding fractures (entailing caput replacement by an arthroplasty or fracture reduction: Garden types III to IV femoral neck fractures, posterior angulated Garden types I and II fractures, Evans type 5 trochanteric fractures, subtrochanteric fractures, and pathological fractures), reoperation rates were significantly higher in the junior unsupervised registrar group (29% vs. 15%). 12 In the current study, surgeon's experience or fracture type was not predictive of the 6-month reoperation rate.
In the current study, patient age, ASA grade, and pre-injury activity level were predictors of the 6-month mortality rate. Increased postoperative mortality is associated with older age, 27 Trainees' logbooks may be used to guide further training and monitor competence. 28 Adequate training and supervision is increasingly important.
One limitation of the current study was that patients in the trainee group were older, and patients in the consultant group had more complex fractures, which may have been due to case selection. More complex fractures may have affected the duration of surgery, intra-operative blood loss, and risk of implant failure. However, both groups were comparable in terms of gender, pre-injury mobility, activity level and residential status, ASA grade, and days to operation.
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